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Title; In-Plane Switching Liquid Crystal Display Device 
. Abstract 

An in-plane switching liquid crystal display device includes first 
and second substrates that are faced to each other. The device also 
includes a plurality of data and gate lines that define a plurality of pixel 
regions on the first substrate, a common electrode having a circular 
shape in the middle of each pixel region, and a data electrode having the 
same shape as the common electrode and surrounding the common 
electrode in each pixel region. The device also includes another 
common electrode surrounding the data electrode. A liquid crystal layer 
is interposed between the first and second substrates and is affected by 
a lateral electric field generated between the common and data 
electrodes, 
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s weou aj^ Bs?g»*i 2*!ssAi4:»fe bbsi aH«:>i»aK #?i geguiesi o\± b* won g 

£20* 5*4*2! §2|Sfb ^4*2] QIOIEidHd % :H!0l ^ bHdUL ^P| 3| s^goj ggHW 

8 30iS 8H42| Eb l^SS^ »BB^3K #3| iiS^S i^jHS 8}0| 3 2I^M SB 

wb §u g#2i aioias^ » 3 aioias=* sj^si e a§ gss^i, #:>i cHsstb ?ib 



.£ is ee^aiei bs»i»&! ^shai^x^ see. 

E 2b E 12| A-A'« B0£. 

£3g S ttasi JHM^AIOIIOil (DB S^?51 UBUIb EB. 

£ 4b S &92| X||2ttAI0fl0a BS UBUIb EB. 

£ 5b ^ &S2| SI3£A|QltO{| C&B UBLHb EH". 

103 , 203 : ai?IB 104 . 204 : «!23IB 

102. 202 : *!§&X* Ml, 211 : SSS^ 

119. 219 : aioias^ 
ma si #m& &8 

&goi +»± j/& a/ -i mom g&Jig 

BAI^ BAI0WB E£S>b SB ^SB2| SfllB SHBB ffllSSAI^XKHI SB 3SOICK 

OH^ *^®0\ S2}Sai AI0WS ?ei» 4* Sib 2LQ. 

£ 1 LHXI E 2b g£H °«SHAI4:X*2| &m®±2\ SBE » A-A'fl EJHESA1. EH OH U 

BU! 0h2f »0I, HUMS ?\Q\\ bH^EJCH S*£g2*g S2|»b OlOIBbHti (100) K ^lOIMUHtf (101)3f . 
6WIB :H)0IBbHti(101)j» S^UIOil UHBS SitiHtf (105)(£H2| ad)3h 

MoiBBHtidoua aioiauH«(ioo)si mxmoii biui@ awsaxi^aa. »?ia s^uioii 
ai-oiauna(ioo)2i- o\** mu*M bHaa aioiaa^tns) s ssa^diDss ^aa. 
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^S=/?^? B,S ® (116) 1?,0,l ssaor aioiauHadoom aoiaa^(ii9)« SaF aSate 
sbhboii a^aw aoiaa^(ii9)s xoiaaaVdS* won laaw 5S sanAiS 

CIIO|Eia^(119) MOWM flgf8«£ bHaaa. ' ar '" B 

SEB. #3IB HI1PIB(103)jlf CHSShfe JJI23|B(104) 9l01lfe *2J ¥g§ gfUShfe »»ffi(106) R G 

a bsi vsfitEi^ns oi^oa uagasoo?) « awas5(iow« »Ja «a** o 
w^isi ©she. ^ason a^oi emae a!sgiKio2)fe ^ a^ Aioia a^iia sag «m ass 

inversion)0| m^SiM BB0I. ^81. 3||2EHAI(Qray mode )?§A| Oil ai|SS»(102)2J gSSOISjaoil 
38H a»J»0|| CHB +45* SMN^OII CH8RAHB CHX|ia°£ ma, cSA"3aS© 

s ass #3iB seh 3isa bxuss ohsspi shb sjss. »H3i»si a±aa lhoiiah «a?iia ej 
aassiM. ajts&g bf»sie baiows ?as «a»«r&i ^shai^s sisaB si 

SA s flxP,^,f ^E.^ 1 ^^ 2| *w w"i» * n23iaoi saaaaoi bs a aio*2| 

™s s gfafAi3ie 3d 01 p . 

&3is §?^s gga3i snsfoi s waoii tog aa^isy&j aisaAi^wfe an3i& aoii aaacn #31 

XIOISHHaa gJ^EIfe JIIOIMa^jtt. #3| »IOI = a^ ¥|0|| £|§S PilOiegaaij}, Af^i 3i|0|ea«af 

ch oioiabHaa qi 01 a a ^011 s^a& ±±a^ a Eaieia^ss ?aau s& a^uTsfs 
sa^s sii3ie ¥ioii sasoi sstmaofl a^aw aioiaa^a 3jioi£§ a at ^joii s^aoi a>efe 
eaxiiaa naieia^oii a^aa. 01 an, &d\& ssa^ « aioiaa^s ggtsi ssa^s gfeji 

5 D aafOII BI^H gSSQ. ^3I& efafeggxi ^oilfe SiNx SEfe SiOxa as 

g§s oi^ota esetoi sisaoi 2i°cn. pis aaioii aiiHHSfatoi essi^i hh9»»oi aaa 

4K>ie mi^iea cHgstfe ni23ie ?ioiife 4pi BfafEgiju^a. ?iioieuna. QioiaaHa * sstwa 
e»s *oi AHfe as swshfe asss sas^. 3 oil ^ ah ens t^asas. shoi§§ aa 
oipiah. &01 gaaasa a?i& gga^ as cooiaa^a s^s ma ^4=a r. g * Ba 
tasHiJiis ggaa. jh^sh/h, jib aaioii a» ai2UH»^s sa& ^^ib ^ ?ib a^i 

Oil 2«§Ss iSSfO. 

6 asa Clg ^AlOllfe «!as»a «aM«>:M(pre-twist)e i^gSKHI 8KM ^31 &iA|0||^ »g§ 
4» Sfe 2E0II 2£{gA|9|fe 20IP. 

s asa se ag ^Aioiife ssa^t xii23iboii. »^a^§ aiipiboii ga sasioi aAhasi 
a a«B 530101. 3 t«a a§ ^?«a^fe ^ aa. 

018K b assi w&s!B ^aioiim see gssw a»^>ii gggp. 

£3§s sgsi hh^aioiim a=fe e«aHAiixja a^^sg ueub ebssah. ssoiiah aa 
aasife B^a a^aoii ^asAi^ifg ^as^ ae 2i§g «ssfs^a. ^. b ass. ^ 
sjsaixi^a i^B ?afi^§8 geH 21^011 ah a aoi hchs ^gsm. 9x1 a^a ?se!i a 
SB aaa sfaia. 

2isaHAi4:»a a^^aEfe. seem uausoi g&a ssa^(2n)g §aos 3 a a* a 
aioiaa^(2i9)j» as ssa^(2ii)®s aaaa. aaoi ej^an atste ohqiib sea aa°s 
uata aeaa aoi ai<aajK202)^ wx&a, naB bchs aaoi a^ae £Eea 6!a°s uata 
aaa itoi aijgsxK202)^ ¥i*iBa. seb. oi a? ai^a 2!<aBXK202)B sss 1. 11. in ai iv 

Oil AH 2|3>| HaS^^efpre-twisD^f a^JII 9IXI8ffeQI 0I31S ^ a^ AIOI01I SS3fe §a?)as 

aa ei!gB»(202)^ bHga^i rasoia. seoiiAi r^ss «Ha^(oisEAi)aa * imasas i§8j 
3i 9iB agj(rubbing)gfaii uatsa. 

^f3IB a^ ; ?3EOII ttlg 2!|§S7J(202)a UH§B 2f Oil AH AHS CHS 3 XI Uatfa. 
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#3|£ eij§S»» AhOIOII « SS3IIS 2J3l81te Jp S^OI g&2| a^JS S6I2S Sg 

#2s a#soi. 012 wtimMu a^oii 4»sia §a?ias nja busies siat* aio» 

2| gfe 3aoi 3i^8ia. se. #31 cnoieis^(2i9)a ssa^(2ii) aioioii ags ss^iife 

2!!S£XM202)e 2eOUAH21 »0| BHgA|3|°£M|, 2| 2l±g«2| CH^^^Sj 4t|eS*M S#SI0i 81 M 
32J 833113^ 2l|gSAI4iIK)IIAH UEIUte &?|2* ± 45* OflAHSI ^eiSS 31£| &SJ8I3II 8H2ath 

ui5 sees uEmixife aaxieh aeniaes #3ie ssas* a ciioiaa^si a#§ iet 
si r. q a Bsi aaseiixjMs assa. 

£ 4fe S aS2| ai2aAI0||g UEHJIfe 2B2SAH. #£g| S gfgo, sua A |0||S>1 S^? 

ss fiaf3 aau. angAionst as as at 92? r. ir. m- a ivoiiahsi sbis«i£S3| a § 

Sldfe 3J0ICK ^. 0I31S H£IS¥1±S2| goias OlSSIfe BI16IAIO0S £)§fif 4» Stfe EHEUHS3I 

as 2=011 aj§» « 2i§§ 2joiep. oispiiis. senile) §a as ^aa^gs sen 31 

SfOfl/Ha »0I 3CBS 2IS8I3. BXI S^2| ^»5efS aSSh CI5BID. 

2 5fci S S92| ai3^A|0||g UEIlflfe 2S2SAH, **Q*B&X\±El%<%S ^Sf8iaQ #/8l 

3ieK204, 203)011 aa saa ^21 ssa^(2n) a Qioiaa=(2i9)s gAiasis assm! ^ a 

^ AI0I2I §2914! Eg COEI ei!§SIK202)?l UHS8HI SIC». 3 ««2| CIS ¥«24ife g gfS2| ail 

6iAioii2i sssmi sigaci. 

#3l2h S «fS2| HI34IAI0II0II ff»SS, 23011 UEILHS0I aiSSXPI ¥ a^ AIOI0IIAH Sa#2 
S 3AIXMI HHS8I2SM) #/81 a il/^g|S0IIA1£| SCI a#S AI0t2}^«g gfe 3101 31^«H2C1 

£» oia s a^si #/8mH*j£r #aa an a ai2aAionoii2 3§§i ^ stJi. 01 ch^ ?iom a 
am 3icna * swo. 

etssf sm 

s arson ms nasna*! ajssAiinfe, amiesi siis^ lhoiiah sa3i)g e!3ian= m*$>si a= 
#e smsi gg^a^s g«2s a asfoii sa# s^si^e gyss bchs sssi2smi. 
m gfxisii Aiofsj-^as s^Aia 4> aci. 

£&. s ksoii use ^4=°i a^sre 4f3i »n:?i& a «i2?ieoii ssi aasioi 3ai§ 
a«ias la Unas sjssxisi gAiuHsoii 2i8n mm ch ^m ^/si a s/¥ Aiotzi^«s g§ 

4> 52iCI. 

i 

All a BI23IS3I. 

»I1 a XII25IB AI0I0II ggS 2!j§|5&gS;ni. 

«M3ie floii ssaa a-sssgsoii aa3)im ei^isi^ 25012 eh«si 2=21. ^^i &«y 
21 a^s n m 8iu°i a^s si 01 3 si^chi 2b hrs sass 2 ens sggt 

3§ ^S£l Sfe Sa3«a*l 9!j SHAIKH. 

s^a 2 

«nao» aicHAi, 

si^ei a^oi gss 3ie#oii ssas hhssch si^s^i saisib JiioisuHa a aioieuiia 

31. 

si^s^moii uhss ssbHam. 
#?i& ?iioisBHaj» t3ioiE)HH<asi axj^soii sas Bf^saxi^aM ^?is s&aife as ^§2s 

s^a 3 

»naoy aioiAH. 41^1 g.^21 a^oi QioiE4a^ a sia^ei 31s ms°.s. sib aaJiiSAi ajus 
ai^xi. 

s^a 4 

miaoii sioiAi, 

#31 3^01 a^S CHgSIb D\B 91 on »SS3I. 

x> as ?! on aas ^aisagM ^3is sasife ?±m fS2§ sife aajna&i ^isai^u. 
a=?a 5 

an a ai23ie3i, 

#3i an a aiwie aioioii a#a «ss5#ss3i. 

#3i an a ai23ie 91011 sai aaa2 #31 sija^agsoii «s3a« &!3hsjfe 51012 a#si a^ 
2i. #31 aasi a^s n g smsi a^s §&2£ siw 3 21^011 sia# 2fe irb a#ss 2 
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6 

ai5»o)i ao»A). 

^31 e»st a^oi aaa ^le^oii ssss hhssicm a^s^g usis^ 3«oiMUHd a Qioiawia 

#31 » S^aajLHOII HHS@ SSUHtiK. 

#3|g* ?IOISHItij» QIOiadHdSI a»^SO)| gaa Hjaiegijii^ejg S&8hfe 2§ hjiop 

Site «a3)l»41 2ljgHA|4:U. 

7 

»I5»oii aoiAj. #31 em°i a^oi aioiaa^ % ssa^ei ^gss «a3«gj±) atsa 
a?s s 

XII5&01I StCHA), 

#31 a^oi aaa 3iekdi ch§s^ 3ie Aon gas »s§a.' 

#31 »S8 9)0)1 g«S SafgEISe ^3>£ SSSffe S§ ?gog 8fe fia: >i|gf6i S»gHA|4:». 
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